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Method for the Manufacture of a Combustion Chamber of a Gas-turbine 

This invention relates to a method for the manufacture of a combustion chamber of 
a gas-turbine engine, this combustion chamber consisting of individual wall 
sections made by a casting process. For background art, reference is made to EP 
0 753 704 A1 , by way of example. 

Gas-turbine combustion chambers are normally made o f forged and/or rolledvring s 
which are subsequently machined and suitabl y drilled . For increased thermal 
strength, thermal barrier coatings are partly applied to the rings. TheS dome oftH e 
combustion chamber, which is subject to ext remely hig h t hermal stress, is in some 
designs made asca_casting"in aj^Ny ^tempe rature-resistant nickel-base casting^) 
^aNoy/The rings an d the domejgf the combustion chamber are usually joined by 
welding, however, the thermal strength of this weld joint is inferior to that of the 
casting, this circumstance being due to the limited thermal strength of the weld 
filler material. 



The manufacturing route, i.e. the Joking and subsequent machining of the ring 
and, if applicable, the subsequent welding of the^ cast jjom ^), incurs an enormous 
manufacturing effort. Furthermore, the forging materials available are inferior to the 
precision casting materials available in terms of their thermo-mechanical strength 
above 100°C, as a result of which a considerable share of the air compressed in 
the compressor of the gas-turbine engine is to be used for the cooling of 
components and is thus not available for combustion. This impairs the power 
density, the specific fuel consumption and the pollutant-emission characteristics of 
the gas-turbine engine. 

The above-mentioned EP 0 753 704 A1 teaches a gas turbine whose combustion 
chamber and a subsequent tr ansition piece to the downstream turbine section are 
each made as/c^indricafcasti ^ with the combustion chamber and 

the transition piece being joined together by inert-gas welding. Full castability, i.e. 
castability in one piece, as proposed in the referenced Specification, is, however, 
limited to small combustion chambers for gas-turbine engines in the lower thrust 
range. In the thrust range above 10,000 lbs. take^ofHhrust, the manufacture of a 
combustion chamber by casting is not economical due to constraints such as the 
size of the combustion chamber and the dimensional and quality requirements. 

In a broad aspect, the present invention provides a method enabling Jtarger 
combustion ch ambersj pf gas-turbine engines to be completely manufactured of a 
ca sting m aterial, i.e. from wall sections made by a casting process. It is a particular 
object of the present invention to provide remedy to the above problematics by 
providing wall sections which are joined together by laser welding to make^up.the 
combustion chamber. Further advantageous objects of the present invention are 
cited in the subclaims. 



According to the present invention, the i ndividual cast wall sections of _a gas- 
turbine combustion chamber are to be joined by laser welding. In particular if the 
casting material is a highly temperature-resistant nickel-base casting alloy, the low 
energy input of the l aser w elding process will enable a crack-free joint to be made 
between the wall sections in Jhe njckel-base casting materials, with the weld filler 
metal^with inferior thermal strength being dispensable. Weldability free from 
cracking was demonstrated on the high- strength casting alloy C1 023, for example. 

Accordingly, the individual wall sections of the combustion chamber can preferably 
be made by the precision casthiig_^rocess and joined, i.e. combined, by laser 
welding aft er macN ning, if necessary, of the joining edges, with the laser weld 
being also pro ducible w itht^ diode lasers. Preferably, the 

individual wall sections_are segments of the annular or circular combustion 
chamber, i.e. when viewing the combustion chamber in a cross-section vertical to 
the longitudinal axis of the combustion chamber, the wall sections following each 
other form a circle or annulus, with the sections being segments of this circle or 
annulus and extending in the direction of the combustion chamber longitudinal 
axis, preferably throughout its length. Since an annular combustion chamber is 
known to comprise several burners, one wall section or segment, respectively, 
may be allocated to one burner in the combustion chamber manufactured to the 
method according to the present invention. 

The method proposed by this Specification provides for reduced manufacturing 
costs and increased thermo-mechanical strength of the combustion chamber and, 
as consequence thereof, for an increased specific power density, a reduced 
specific fuel consumption and a reduced pollutant emission of the gas-turbine 
engine. 



